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DETAILED ACTION 

Claim Objections 

Claim 17 is objected to because of the following informalities: 
Claim 17 includes "a volume comprising the second base layer has 
homogeneous impurity concentration" but it is not clear the meaning of the 
homogeneous impurity concentration from claim language and specification. 
Appropriate correction is required. 

Inasmuch as understood in light of claim objection, the rejection as follows: 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 17, 25, 28, 34-35 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nobuyoshi et al (JP 08-204169) in view of Oikawa et al (5,021,855). 
The machine translation of JP 08-204169 has been used for the rejection and attached. 

Regarding claim 17, gate turn-off thyristor of a wide-gap semiconductor (Fig. 1), 
comprising: 
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❖ a first emitter layer 5 (Fig. 1, Para. 13) comprising either one of n-type and 
p-type (Fig. 1, Para. 13) conductive types and having a first electrode 3 
(Fig. 1, Para. 13) on its one surface (Fig. 1); 

❖ a first base layer 7 (Fig. 1 , Para. 13) comprising a conductive type 
different (Fig. 1 ) from that of the first emitter layer 8 and provided on the 
another surface of the first emitter layer 8; 

❖ a second base layer 6 (Fig. 1 , Para. 13) comprising a conductive type 
identical to that of the first emitter layer 8 and provided on the first base 
layer 7; 

❖ a mesa-type second emitter layer 5 (Fig. 1, Para. 13) comprising a 
conductive type different from that of the first emitter layer 8 and provided 
on the second base layer 6 in a manner whereby a flat interface (Fig. 1 ) is 
formed between the second emitter layer 5 and the second base layer 6; 

❖ a second electrode 2 (Fig. 1 , Para. 13) provided on the mesa-type second 
emitter layer 5; a low-resistance gate region 10 (Fig. 1 , Para. 37) 
embedded in the second base layer 6 below the interface and spaced 
away from the interface in a stacking direction (Fig. 1), the stacking 
direction being perpendicular to the interface (Fig. 1), the low- resistance 
gate region 10 comprising a conductive type identical to that of the second 
base layer 6 and an impurity concentration higher than that of the second 
base layer 6; and 
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❖ a third electrode 4 (Fig. 1 , Para. 13) put in contact with the low-resistance 
gate region 10, wherein 

❖ a volume comprising the second base layer 6 has homogeneous impurity 
concentration (Fig. 1 , Para. 13), the volume extending between the 
interface (Fig. 1 ) and a lower layer upon which the second base layer 6 is 
formed. 

❖ Nobuyoshi does not explicitly disclose a third electrode 4 put in contact 
with the low-resistance gate region 10 via a gate contact region. 

❖ However, Oikawa discloses a third electrode 9 (Fig. 1 B, col. 6, line 43) put 
in contact with the low-resistance gate region 6 (Fig. 1B, col. 5, lines 3, 20- 
27) via a gate contact region 6C (Fig. 4, col. 7, lines 57-58). Oikawa 
teaches the above modification is used to narrow the area of the cross 
section of one current path so that the influence of the control signal can 
be effectively given to all positions of the current path in the gate turn-off- 
thyristor (col. 1 , lines 18-23). It would have been obvious to one of the 
ordinary skill of the art at the time of invention to add Nobuyoshi's 
structure with Oikawa's structure as suggested above to narrow the area 
of the cross section of one current path so that the influence of the control 
signal can be effectively given to all positions of the current path in the 
gate turn-off-thyristor (col. 1, lines 18-23). 
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Regarding claim 25, Nobuyoshi modified by Oikawa et al further disclose the first 
emitter layer is an n-type cathode emitter layer 5A-5B (Oikawa, Fig. 1 B, col. 4, lines 57- 
59), the first base layer 4 (Oikawa, Fig. 1B, col. 4, line 42) is a p- type base layer, the 
second base layer is an n-type base layer 3 (Oikawa, Fig. 1 B, col. 4, line 40), the 
second emitter layer is a p-type anode emitter layer 2 (Oikawa, Fig. 1 B, col. 4, lines 38- 
39), and the low-resistance gate region is an n-type 6 (Oikawa, Fig. 1B, col. 5, lines 3, 
20-27), and the first, second and third electrodes are a cathode electrode 8A-8C 
(Oikawa, Fig.1 B), an anode electrode 7 (Oikawa, Fig. 1 B) and a gate electrode 9 
(Oikawa, Fig. 1B), respectively (Oikawa, Fig. 1B). 

Regarding claim 28, Nobuyoshi modified by Oikawa et al further disclose an 
impurity concentration of the low-resistance gate region is three or more times an 
impurity concentration of the base region (Oikawa, col. 5, lines 33-35). 

Regarding claim 34, Nobuyoshi modified by Oikawa et al further discloses the 
gate contact region 6C (Oikawa, Fig. 4) is located between the low-resistance gate 
region 6 (Oikawa, Fig. 1 B) and the third electrode 9 (Oikawa, Fig. 4) with respect to the 
stacking direction perpendicular to the surface direction and is apart from the second 
emitter layer 5A-5C with respect to the surface direction, and has a conductive type 
identical to that of the second base layer (Oikawa, col. 5, lines 33-35). However, 
Nobuyoshi modified by Oikawa et al does not explicitly discloses the gate contact region 
6C having an impurity concentration higher than an impurity concentration of the low- 
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resistance gate region. However, Oikawa discloses low-resistance gate region is three 
or more times an impurity concentration of the base region (Oikawa, col. 5, lines 33-35). 
It would have been obvious to one of the ordinary skill of the art at the time of invention 
to do the gate contact region 6C (Oikawa) having an impurity concentration higher than 
the low-resistance gate region 6 (Oikawa) to get better connection from gate electrode 
to the base layer of the thyristor. 

❖ Also, it would have been obvious to one of ordinary skill in the art to use any 
suitable impurity concentration for the device, because it has been held that 
where the general conditions of the claims are disclosed in the prior art, it is not 
inventive to discover the optimum or workable range by routine experimentation. 
See In re Alner, 220 F .2d 454, 105 USPQ 233, 235 (CCPA 1955). 

Regarding claim 35, Nobuyoshi further discloses an outer circumference pattern 
of the second emitter layer 5 is in correspondence with an inner circumference pattern 
of the low-resistance gate region 10 with respect to the surface direction. 

Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nobuyoshi et al (JP 08-204169), Oikawa et al (5,021 ,855) and further in view of 
Edmond et al (5,539,217). 

Regarding claim 27, Nobuyoshi in view of Oikawa et al discloses limitations 
above in claim 17 but do not disclose the wide-gap semiconductor is silicon carbide 
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(SIC). However, Edmond et al disclose the wide-gap semiconductor is silicon carbide 
(SIC) (Abstract). Edmond teaches SiC semiconductor is used to improve high thermal 
conductivity and high breakdown electric field in the device (col. 2, lines 25-28). It would 
have been obvious to one of the ordinary skill of the art at the time of invention to 
replace Nobuyoshi in view of Oikawa's structure with Edmond's structure including the 
wide-gap semiconductor is silicon carbide to improve high thermal conductivity and high 
breakdown electric field in the device (col. 2, lines 25-28). 

Response to Arguments 

Applicant's arguments with respect to claims 17, 25, 27, 28, 34-35 have been 
considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
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extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to BILKIS JAHAN whose telephone number is (571)270- 
5022. The examiner can normally be reached on M-F, 8am-5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on (571)-272-1705. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Wai-Sing Louie/ 

Primary Examiner, Art Unit 2814 
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